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Introduction 
Radio::'f!tric and meteorological data were acquired ai:: tt:.ree ground 
.cations located approximately 150 km apart in the Powder T.iver Basin, 
wyoming. These data were collected from July 10 through July 29, 1978, 
t~ .upport the HCMM (Heat Capacity Mapping Mission) thermal satellite 
data acquired during this same time period. The parameters measured 
are direct solar radiance, total solar radiance, sky radiance, air 
temperature, relative humidity, wind speed, and wind direction. The 
description uf the instrumentation can be found in a report by Hiller 
and Watson (1980). Measurement accuracies are summarized in Table 2. 
Data Summary 
Ground stations were established at three localities (Fig. 1) in 
the Powder River Basin. The station sites were selected to cha:-acterize 
the regiOnal meteorological conditions of the Basin and to be c.l.us~ t;nGagh 
together to be caintained daily. Station number I was on the Innes ranch 
northeast of the Pumpkin Buttes. Station number 2 was approximately 10 km 
north of Sheridan, Wyoming. on propi~rty be""onsing to the Peter Kewit Son's 
Mining Company. Station numher 3 was on the u.S. Bureau of keclamation 
land at the dam of Pathfinder Resevojr, appro:dmately 60 km southwe~,t of 
Casper, Wyoming. 
Table 1 summarizes the measurements collected at each site. All 
of the radiometric and meteorological data were recorded continuously 
on c~rt recorders and digitized at half hour intervals. Figure 2 
through 40 present these data adjusted to local solar time. For those 
measurements taken simultaneously at mare than one site, the data are 
displayed on the saMe graph with a displacement of the ordinate axis. 
The amount of displaceMent is note~ tn the figure caption. Data for 
.tation no. 1 are represented by a solid line, for station no: 2 by 
• broken line (_ • _), and for station no. 3 by another broken line 
. (_ •• _). The ap~roximate accuracies of the vdrious Measurements 
are tabulated in Table 2. 
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Table 1. - Summary of data coverage at each of the three .t~tions from 






















(P indicates pa~t1al coverage; X indicates total coverage) 
(Leaders (- -) indicate no data) 
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table 2. _ Tabulation of the approximate accuracies of the measured 
par~uueters • 
Instrument Parameter Measured 
Appro:t. Accuracy 
'. 
Normal Incidence Direct Solar Radiance 
30 W/m2 
pyrheliometer 
Precision Spectral Total Solar 
Radiance 25 W/m2 
pyranometer 
Precision Infrared Sky Radiance 





Air Temperature C 
Relative Humidity 5% 
\ 
Wind system W:1:ild Speed 
1 m/sec 
Wind Direction 25° 
4 
\ 
L'lS'I OF FIGURES 
Figure l.--Map o£ northeastern Wyoming showing location of stations. 
Figure 2.--'Iotal solar radiance for July 10, 11, 12, and 13 from 
stations 1, 2, and 3. 
-Figure 3.--Total solar radiance for July 14, 15, 16, and 17 from 
stations 1, 2, and 3. 
Figure 4.-Total solar radiance for July 18, 19, 20, and 21 from 
stations 1, 2, and 3. 
Figure 5.--Total solar radia,nc:e for July 22, 23, 24, and 25 from 
stations 1, 2, and 3. 
Figure 6.-Total solar radiance for July 26, 27, 28, and 29 from 
stations 1, ~, and 3. 
Figure 7.--Di'reet sola;- radiance for July 10, 11, 13, and 14 from 
station 1. 
Figure 8.--Direct solar radian~e for July 15, 16, 23, and 24 from, 
station 1-
Figure 9.--Direct solar radiance for July 25, 26, 27, and 28 from 
station 1. 
Figure lO--Direct solar radiance for July 29 from .station L 
Figure 11--Sky radiance for July 10, 11, 12, and 13 from stations 
1, 2, and 3. 
Figure 12--Sky radiance for July 14, 15, 16, and 17 from stations 
1, 2, and 3. 
Figure 13--Sky radiance for July 18, 19, 20, and 21 from stations 
1, 2, and 3. 
Figure 14--Sky radiance for July 22, 23, 24, and 25 from stations 
1, 2, and 3, 
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Figure 15--Sky radiance for July 26, 27, 28, and 29 frem stations 
1, 2, and 3. 
Figure 16--Air Temperature for July 10, 11, 12, and 13 from·.tations 
1 and 2. 
Figure ~7--Air temperature for July 14, 15, 16, and 17 f~om stations 
1 and 2. 
Figure 18--Air temperature for July 18, 19, 20, and 21 from atations 
1 and 2. 
Figure 19--Air temperature for July 22, 23, 24, and 25 from stations 
1 and 2. 
Figure 20--Air temperature for July 26, 27, 28, and 29 from stations 
1 and 2. 
Figure 21--Relative humidity for July 10, 11, 12, and 13 from stations 
1 and 2. 
Figure 22--Re1ative humidity for July 14, 15, 16, and 17 from stations 
1 and 2. 
Figure 23--Relative humidity for July 18, 19, 20, and 21 from stations 
1 and 2. 
Figure 24--Relative humidity for July 22, 23, 24, and 25 from stations 
1 and 2. 
Figure 25--Relative humidity for July 26, 27, 28, and 29 from stations 
1 &.:.-': :~. 
Figure 26--Wind speed for July 10, 11, 12, and 13 from station 1-
Figure 27--Wind speed for July 14, 15, 16, and 17 from stations 1 and 
Figure 28--Wind speed for July 18, 19, 20, and 21 from stations 1 and 






Figure 30--Wind speed for July 26, 27, 28, and 29 from stations 1 and 2. 
Figure 31--Wind direction for July 10, 11, 12, and 13 from station 1. 
. 
Figure 32--Wind direction for July 14, 15, 16, and 17 frOID station 1. 
_ Figure 33--Wind'direction for July 18, 19, 20, and 21 from station 1. 
Figure 34-Wind direction fo~ July 2?-, 23, 24, and 25 from station 1. 
Figure 35--Wind direction for July 26, 27, 28, and 29 from station 1. 
Figure ~6--Wind direction for July 10, 11, 13, and 14 from station 2. 
Figure 37--Wind direction for July 1S t 16, 17, and 18 from station 2. 
Figure 38--Wind direction for July 19, 20, 21, and 22 from station 2. 
Figure 39--Wind direction for July 23, 24, 25, and 26 frc,1n station 2. 
Figure 40--Wind dir.'ection for July 27, 28, and 29 from station 2. 
Figure 1. Hap of the Powder R~,'er Basin, WY. showing the location 
of the three ground stations. 
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Figure 2. -- Total solar radiance for July 10, 11, 12, and 13 from 
station 1 (---), station 2 (-'-), and station 3 
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Figure 3. -- Total solar radiance for July 14, 15, 16, and 17 
from station 1(---), station 2 (_._) and station 
3 (_ •• -) (displacement 500 wm-2). ' 
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Figure 4. -- Total solar radiance for July 18. 19, 20, :nd 21 
from station 1 (---), station 2 -.-) , and station 
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Figure S. -- Total solar radianc~ from July 22, 23, 24, and 25 
from station 1 (---), station 2 (-.-) and station 
3 (_ •• -) (displacement 'sao \ohn- 2) , ' 
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Figure 6. -- Total solar radiance for July 26~ i!7, 28, and 29 
from station 1 (---), station 2 (~-), and station 
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Fiiure 1. -- Direct solar radiance for July 10, 11, 13, and 14 
from station 1. 
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Figure 8. __ Direct solar radiance for July 15, 16, 23, and 24 
from station 1. 
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Figure 9. -- Direct solar radiance for July 25, 26, 27 and 28 
from station 1. 
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Figure 10. -- Direct solar radiance for July 29 from station 1. 
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Figure 11. -- Sky radiance for July 10, 11, 12, and 13 from station 
1 (-), station 2 (--) , and station 3(-' .-) 
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Figure 12. -- Sky radiance for July 14, 15, 16, and 17 from station 
1 (---). station 2 (-.-), and station 3 (-•• -) 
(displacement 500 Wm-2). 
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Figure 13. --. Sky radiance for July 18, 19, 20, and 21 from station 
1 (---), station 2 (-'-), and station 3 (-•• -) 
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Figure 14. - Sky radiar4ce for July 22, 23, 24, and 25 from station 
1 (-), station 2 (--) t and station 3 (_ .•• --) 
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Figure 15. -- Sky radiance for July 26, 27, 28, and 29 from station 
1 (---), station 2 (-.-), and station 3 (-•• -) 
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Figure 16. -- Air temperature for July 10. 11. 12. and 13 from station 
1 (--), and station 2 (-.-) (displacement lODe). 
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Figure 19. -- Alr temperature for July 14, 15, H; and 17 from 
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Figure 18. __ Air temperature for July 18, 19, 20, and 21 from 
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Figure 19. _ .• Air temperature for July 22, 23,24, and 25 from 




m~ ______ r __ ----------~ 
~ • O?~26 
~ m r°"-'''' 
-'" .' \ It - . 0 ° 








lOCPeL SOLAR TIM~ (HRS) 
12 24 








LOCAL SOLRR TIME (HRS) 
mr-________ --------·---




o /. ~ . 
-; ~ ~ 0'-"'..0""",,-----








-----' ------~,--------~ I G 12 24 
LOCRL SOLAR TI~E (HRS) 
Figure 200 __ Air temperature for July 26, 27, 28, and 29 from 
station 1 (---) and station 2 (-.-) (displacement 
10° C) 0 
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Figure 21. -- Relative humidity for July 10, 11, 12, and 13 from 
station 1 (---) and station 2 (-.-) (displacement 
20~ RH). 
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Figure 22. -- Relative humidity for July 14, 15, 16, and 17 from 
station 1 (-) and station 2(-·-) (displacement) 
204 Rll). 
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Figure 23. -- Relative humidity for July 18 )tj 20 d 21 f , _7, ,an or 
station l{---) and station 2(-·-) (displacement 
20~ RH). 
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Figure 24. -- Relative humidity for July 22, 23, 24, .and 25 from 
station 1 (-) and station 2(-'-) (displacement 
20% RH). 
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Figure 25. -- Relative humidity for July 26, 27, 28, and 29 from 
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Figure 26. _~ Wind speed for July 10, 11, 12, and 13 from station 1. 
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Figure 27. -- Wind speed for July 14, 15, 16, and 17 from station 




LOCRL SOLAR TIME: 
~~.-------------, ~ e7/20 
ORIGINAL PAGE IS 
OF POOR QUALlTY. 
..' 
me 12 24 
LOCAL SOLAR TIME (HRS) 
~~-----------------­
-
Figure 28. -- Wind speed for July 18, 19, 20, and 21 from station 1 
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Figure 29. -- Wind speed for July 22, 23, 24, and 25 from station 1 
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Figure 30. __ Wind speed for July 26, 27, 28, and 29 from station 1 
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Figure 31. -- Wind direction for July 10, 11, 12, and 13 from station 1. 
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Figure 32. -- Wind direction for July 14, 15, 16, and 17 from station 1. 
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Figure 33. __ Wind direction for July 18, 19, 20, and 21 from station 1. 
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Figure 34. -- Wind direction for July 2 2, 23, 24, and 25 from station 1 . 
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Figure 35. -- Wind direction for July 26, 27, 28, and 29 from station 1. 
42 
· . .. 
~----------------------(I) -
- ~J Z 
C'7/1U 
ORIGINAL PAGE IS 
OF POOR QUALITY. 
Figure 36. -- Wind direction far July 10, 11, 13, and 14 from station 2. 
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Figure 37. -- Wind direction for July 15, 16, 17, and 18 from station 2. 
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Figure 38. __ Wind direction for July 19, 20, 21, and 22 from station 2 • 
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Figure 39. __ Wind direction for July 23, 24, 25, and 26 from station 2, 
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